A nonradioactive, high throughput assay for chitin synthase activity.
Wheat germ agglutinin (WGA) binds with high affinity and specificity to several sites on chitin polymers. Based on these properties we have modified and adapted a previously patented (U.S. patent 5,888,757) nonradioactive, high throughput screening assay for antimicrobial agents, making it suitable as a quantitative enzymatic assay for the activity of individual chitin synthase isozymes in yeast. The procedure involves binding of synthesized chitin to a WGA-coated surface followed by detection of the polymer with a horseradish peroxidase-WGA conjugate. Horseradish peroxidase activity is then determined as an increment in absorbance at 600 nm. Absorbance values are converted to amounts of chitin using acid-solubilized chitin as a standard. The high sensitivity (lower limit of detection about 50 ng chitin), low dispersion (lower than 10%), and high throughput (96-well microtiter plate format) make this assay an excellent substitute for the conventional radioactive chitin synthase assay in cell-free extracts. We have applied this method to the differential assay of chitin synthase activities (Chs1, Chs2, and Chs3) in cell-free extracts of Saccharomyces cerevisiae. Analysis of Chs3 activity in chitosomal and plasma membrane fractions revealed that Chs3 in the plasma membrane fraction is about sixfold more active than in the chitosome.